"APPROVED FOR Jeeppsesren 07/19/2001 CIA-RDP86-00513R002064610011-0 


si a ited 2. dee? gL fi act. Te eee Bele t pad eat 1 CAE BEC AS abd it fi bat est iE feai ti EFI i 3] BEEBE ae Shh Be BCU es Ste 2a SAS 
ciel ip eanira er omer ee acne cilccarar alan Ge aN si Fi Tere dit Seth eee woes 7H 


ep ee Reig ooutaeo reals o. Be; aekevion QOBo 


“Waing the spectral method in climatology for tha determination 
of chlorine. Fiz.sbor. noe/549-551 158. _ - (MIBA 12:5) 


1. Morskoy gldrofizicheskty 4nstitut AN SSSR. 
(Precipitation (Metecrology)--Analysie) (Oslantan=-Spectes). 


HRCI T TE eatery ij 1H 


en 


APPROVED FOR RELEASE: 07/19/2001 CIA-RDP86-00513R002064610011-0" 


"APPROVED FOR RELEASE: 07/19/2001 CIA-RDP86- i aba bee 


ak. Pech eat rath Ea a2 2 tay ARLG 1.42), ga [sim EE IIB ae Epona Boa tebe e EH Sapeit 1 Speed Hinsbie aE alae ak aH nl a bis Ui ti ait ree bes SELES d TE MITE Ht 
pees ced Or ; seer ris iS < LoL ald Late Be tae arn 


Me og SOV/49-58-8-7/1 
AUTHORS: ‘Bulinskeya, N. A. and snavoromesso™/! 9,5 K. w ? 
Us OR ORO Dee a eet ae 
 GITEB: ~The Origin of Salt in the aboonphene KG prois~ 

: Peete -Khozhdenii soley. v atmosfere) 


a "PERIODTOAL: Tevestiya Akademii Nauk SSSR, ‘Beriye Geotizicheskaya, 
“1958, Nr'8, pp 1006 - 1014 (USSR) 


> aperRact: “The distribution of. marine salts over the continents . 
oo. dg of importance in.many connections, e.g. in the trans~ ~ 
- fer of chemical elements from the sea to dry land, in the 
_ formation .of clouds, etc. The problem was first studied 
‘quantitatively by S. V. Dobroklonskiy and P.P. Vavilov 
dn the Black Sea region (Ref 1) and by L.K. Blinov near 
the Caspian Sea. Their research extended for 200 - 600-m 
. from the seas. L.I. Belyayev (Ref 3) determined the 
_. concentration of salts in seawater contained in the. 
. atmosphere at several points in the Simeiz—Katsiveli 
- -pegion on the. Black Sea. He established that the amount 
. of the salts in the atmosphere depended on the direction . 
_-and velocity of the wind and the wind height: the 
maximum appearing during gales. It was also established 
that the quantity of salts present in the coastal zone 
yo depended on the time of year. 
‘oe Cardl/e - : oo phe Anitiative . of: Ne Vis pape e this question was 
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-4ncluded in ‘the plan of studies devised by the Morskiy = 
 gidrofizicheskiy institut AN SSSB (Marine Hydro- Gages 
physical Institute Ac.Sc. USSR) in 1948. The first 
-“pesults from these investigations were obtained in 


1948-49 (Ref 4). Shuleykin suggested that the mechanism 


py which the aystals of marine salts were lifted to a 


height of 2 km and their penetration, together with . 


- elouds, etc. into the mainland, could be explained by. . 
: his theory. of monsoon circulation in the atmosphere 
- (Ref 5, p 494). 


It is. known that gales arising on the coast have their — 
main properties determined by the monsoon component of 


the circulation, whilst, inland, the main properties 
depend upon the standing thermobaric waves. Since — 


transfer of salts depends upon the occurrence of gales : 
over the sea, only the monsoon component of circulation 


need be considered in this problem. This is the basic 


Sanaa. 


aim of the paper - the effect of other circulation 
components is considered in Ref 9. . 
Twenty-four geteorological stations were chosen, ajtuated 
‘along the 33° meridian and between latitudes 52-54. 
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. @he Origin of Salt in the Atmosphere — SOV/49-58-8-7/17 
he test samples obtained from these stations were analysed 
. for C1. Recent methods of determining halide contents to. — 
1072% (Refs 10-13) were jneuffigient, since the Cl content — 
in the atmosphere ~ 1 + 107% . A spectral method waB 
_ therefore developed. A spectrograph, type ISP-51, with | 
“f = 290 mm was used. A low-voltage spark source was 
‘employed — the solution was placed on iron electrodes, — 
-. elamped horizontally, whilst the positive electrode was — 
made of tungsten... The most uitable Cl lines were 
at 2%.= 4819.5. and 4794.5 (the latter boing the more 
sensitive). _A graduation curve was constructed of: 


I 


against le C (where Ip, is the Cl line intensity and oe 
“4s the background intensity) (Figure 1s + ae 


I 
i eee The quantity of Cl in mg/litre obtained by this analysis 
oe Gard3/8 Was compared with the mass movements of air on synoptic 
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- charts for the same days. It was found that, whatever the 
 girculation present, the quantity of Cl always diminished 
“evenly from the coast into the continent of Europe. This 
indicates that the concentration does not depend upon the 

- daily variations. The results obtained over two years 

» (1951 and 19£2) were averaged for the months of January 
and July and lines of equal C1 concentration were plotted | 
‘on charts (Figures 2 and 3). Comparison of Figures 2 and 
% indicates that the Cl concentration in atmospheric 
precipitations. during the winter is considerably greater 

‘than during the summer. Thus, at the coast, the amount in 

-gummer is 1.5 -.2.0 mg/litre, whilst in winter it reaches 
3.5 - 4.0 me/litre - showing a movement inland of the con- 
- eentration gradient during winter nonths. vn 
{he authors next study the connection between gales and 

the monsoon component of the atmospheric circulation. They 
obtained charts from the central forecasting institute for 
days on which gales occurred over the Black, Azov, Baltic, — 

White or Barents Seas and calculated the directions of the 

onshore winds (c.f. arrows in VWigures 2 and 3). It was 
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“(he Origin of Salt in the Atmosphere S0V/49-58-8-7/17 
se pitt ota found that the observed air movements agreed well with 
the idea of a monsoon component —- particularly in winter. 
It should be noted that the purely zonal component also 
. plays a considerable part in the circulation in this case 
- (e.g. over the Sates, ale 
 f4$gure 4 shows the ays with storms over the Black Sea - a 
» plotted. together with the simultaneous mass transfer to the —— 
~ 900—mb level. Figure 5 is the same graph for the Azov 
- Sea, but this time with a 500-mb level. It can be seen 
that the onshore storms nearly always coincide with the 
-: direction of the winter monsoon, whilst the mass transfer 
with height has the reverse direction due to the anti- 
se monsoon. 226 Ses ee Paarnea: 
An analysis of Figures 2, 4 and 5 indicates that, in : 
_ January, marine salts brought into the atmosphere during 
-.-gtorms are transported over the mainland by the eati- . ws 
' monsoon component of the circulation at a height of 2-5 km. 
-- :In July, the salts can be transported over the mainland in. 
-.'g lower layer of the atmosphere, so that precipitation in 
summer (at a height of 1-5 km) brings down less Cl. 
Winds blowing from land to @a in winter and from sea to 


- Gara5/8 1 mane for a long time been called monsoon. 
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They are believed to be due to unequal heating ~ Shuleykin © 
has explained them by reference to an dmospheric. heat . 
engine. Mass exchange between continent and ocean is the 
same at the Earth surface as in the upper layers of the 
troposphere (Ref 5). The question has been further con- 
- ‘gidered by A.M. Gusev (Ref 14), A.A. Dmitriyev (Ref 15) oe 
“and TV. Bonchkovskaya (Ref 16). Shuleykin (Ref 5) showed — 
that the monsoon and anti-monsoon occur with a phase. 
-.@ifference. The general result found is that the excess 
air mass over the dry land reaches its maximum in January, .. 
whilst there is a deficit in the summer. (This was shown 
- by T.V. Bonchkovskaya and N.L. Byzova (Ref 17) ). A chart 
of the distributions of the transported air masses is given 
in Ref 17. or Ref .5.°: eae 
- Figure 6 (taken Yrom Ref 26) shows (continuous arrows) 
-: the outflow of air masses from the continent to the ocean 
os during January to July aud (dotted arrows) the inflow from. 
July to January. In both cases, the transfer at the surface 
sis less than the reverse flow above. eas 
co. ©. 9° Phe results obtained indicate that: a) the monsoon 
 Card6/8 .. Ma < 
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‘The Origin of Salt in the Atmosphere : SOV/49-58-8-7/17 


ba ©“ eirculation forms an important part of the atmospheric 

'.. girculation during coastal storms, since it determines 
“the direction and velocity of the "winds and b) the 
transfer of air masses from sea to land and back again, 

. Which was first suggested in this form by V.V.Shuleykin, 

_ determines the amount of salts in the atmosphere. 

‘Yigure 7 shows the air movements (arrows), clouds - 

(lettered) and precipitation (vertical shading) of a warn 
front (after Krichak (Ref 18) ). If this front approaches 

- @ coastal zone, conditions are. favoureble for a - 

_ strengthening of the wind at the Barth surface (a winter 

- monsoon) and the formation of an anti-monsoon (dotted — 

- arrows in Figure 7) above. A storm at the surface  . 
increases the mixing of sea spray, etc. with the atmos- 
phere and the crystals of salts are taken up to the con- 

. densation level (as shown by the continuous arrows). 
During the summer, the monsoon circulation hinders the | 
erystals from rising to the condensation level (since the 
‘monsoon blows from sea to land at the surface, whilst the 

Card7/8 anti—monsoon, rae coheal up, blows from land to sea). 
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- The Origin of Salt in the Atmosphere ice Lee? — ‘ 

: he authors hope that when data is gathered over a wide 

area for several years, it may be possible to define the 
.'rain-probability' of a given front from the amount of 
marine salts, i.e. condensation nuclei, init. 

_ .. Ghere are 7 figures and 18 Soviet references. 

- ABSOCIATION: .~ Akademiya nauk SSSR Morskoy gidrofizicheskiy institut: 
eis = (Ac. 8c.USSR, Marine Hydrophysical Institute) 


- SUBMITTED; March 12, 1957. S oh 
ee 2 ur guapeoneres Chemise analysis 2. Sodium chloride--Determination — 
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AUEHOR: _ Ghavoronkina, Dg ; S07/50-58-9-4/19 
yh ‘TITLE; | oo On the Chemical. Composition of Atmospheric Precipitations . 
St Be AO Khinicheskom sostave atmosfernykh osadkov) oe 6005 


| PERIODICAL: “Meteorologiya 1 gidrologiya, 1958, Nr 9, pp. 22-24 (uss) 


“.- Of the transport of salts from the sea to the mainland -: 
- by air currents, In connection with this phenomenon. 
“more and more the reason for condensed nuclei is searched 
. in the atmosphere, the ‘Oversalting of some inland lakea 
and mainland regiong and finally the source of soluble 
. salts in the geil. The Ocean, seas and lakes bordering 


- ABSTRACT; - Since long experts -have ‘been dealing with the problen 
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2 On the Chemical Composition ‘Of Atmospheric ©  $0V/50~58-9-4/19 | 
: me Precipitaticna | Se sy Oss eee rey edn er ge ees 
— 
Was’ Carried out, bere ats 

‘LNoa 1 denotes the difference Of concentration ‘values of. 
ne chl8Fine in Individual seasons, o and ¢| are the mean 


only few samples. The stations with a large number of 
Samples delivered 800d results, The content of chlorides 
is smaller in winter than in summer. Thig Phenomenon ig 

_Telated with storms and with an intensive atmospheric 
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nd ‘Geog: ‘Boi = (diss) astinay of the di stpibution ‘of salts 
ransferred fromtthe ocean to continents by air currents in» ©. § 
tmospheric precipitation.". Moscow, 1960. 13 pp with diagrams; © 
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- Using ‘the spectrographic method to Gstecuins a series of trace” 
- - Slemen te in sea water. Trudy MGI” 19:3841 '60. 
eet vwater—analyeie) (Trace. sacra (Spectrum enalyeis) ” 
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